was commercially purchased by Tokai Carbon Co.(Japan). The type of SiCW was TWS-100. The chemical composition was 98% SiC. Seventy-seven male Wistar rats (9-wk old at the start of exposure) were used in this study. They were randomly allocated to control and exposure groups. Forty-two rats were exposed to SiCW for 6 h/d, 5 d/wk for 4 wk. The controls (35 rats) were exposed to clean air in identical, adjacent chambers under similar conditions of flow, temperature and humidity.
The SiCW concentration in the chamber was monitored continuously by a light scattering method (Dust Monitor AP-632, Shibata Scientific Technology Ltd., Japan). The m a s s c o n c e n t r a t i o n o f S i C W w a s m e a s u r e d gravimetrically at daily intervals by the isokinetic suction of air through a glass fiber filter. The daily average exposure mass concentrations were 10.4 ± 0.5 mg/m 3 . The fiber count concentration was measured by means of an asbestos sampler (Air Monitoring Cassette Z008BA, Zefon Analytical Accessories, USA). The daily average exposure count concentrations were 214 ± 31 fibers/ml during the exposure period. The mass median aerodynamic diameter (MMAD) and the geometric standard deviation (GSD) of the SiCW in the exposure chamber were measured by means of using an Andersen cascade impactor (Model 3351, Kanomax, Japan). The geometric mean fiber diameter and length of SiCW in the exposure chamber were determined with a scanning electron microscope (S-4500, Hitachi, Japan) and image analysis software (NIH image, NIH, USA) on a computer.
The rats were sacrificed 3 d, 2 wk, 1, 2, 3, 6 and 12 months after a 4-wk exposure. At each sacrifice time, 5 or 12 rats in the exposure groups and 5 rats in the controls were used. The body and wet organ weights (lungs, livers, kidneys and spleens) were measured.
The weighed lungs were ashed with acid solution (HNO 3 and H 2 O 2 ) by a microwave ashing method (mls 1,200 mega, Milestone, Italy). After ashing, the samples were suspended in distilled water and deposited on a 0.2 µm pore size membrane filter (Micropore, USA) by filtration. SiCW concentrations were measured by an Xray diffraction method (MO3XHF, Mac Sci., USA). 
Results and Discussion

Ashed SiCW
Before starting this experiment, we checked that there was no difference between the weight of the SiCW before and after the ashing. Fig. 1 shows the SiCW in the exposure chamber and the ashed SiCW 3 d and 12 months after 4-wk exposure. Table 2 shows the body weights and the wet organ weights at each sacrifice time. There were no significant differences between the exposed rats and the controls in the body weights and wet organ weights. Figure 2 shows the diffraction pattern of the SiCW used in this experiment determined by the X-ray diffraction method. The concentration of SiCW was Table 3 . In this experiment, the maximum SiCW content in rat lung was 0.60 ± 0.09 mg in the exposed rat group. The apparent deposition fraction in the lungs was calculated by the ratio of the measured SiCW content in the lungs to the estimated amount of the inhaled SiCW during the exposure. The estimated amount of total inhaled SiCW is calculated 6) by average exposure concentration × total exposure time × respiratory volume 7) . The estimated amount of total inhaled whisker was 12.5 ± 0.2 (mg). The apparent deposition fraction was 4.8 ± 0.7 (%). This value coincided with the apparent deposition fraction in rat lungs which inhaled by various types of fibers and particles 8) .
Body and organ weights
Lung burden
Clearance of the deposited SiCW in the rat lungs
It may be recognized that inhaled fibers and particles are eliminated from lungs by dissolution in the lung fluid and translocation by macrophages. SiCW is known to be insoluble, and over 90% of the exposed SiCW was less than 10 µm because the geometric mean fiber length was 2.2 µm (GSD1.9) in this experiment. As the SiCW in the lungs would be phagocytized and cleared by macrophages, the one-compartment model was assumed to evaluate the clearance of fibers. Fig. 3 shows that the SiCW deposited in the rat lungs decreased exponentially with the increase in length of the clearance period after the 4-wk exposure. The solid line in Fig. 3 was calculated from the one-compartment model with the biological half time of 4.0 months (R 2 =0.9). In the previous paper 8) , we showed that the biological half times were almost the same (1.5-4 months) when the lung burden was lower than 0.65 mg. The relationship between the biological half time and the amount of fibers deposited in rat lungs in this experiment coincided with those in the previous experiments obtained by using glass fiber, aluminum-silicate ceramic fiber and potassium titanate whisker, but we reported in the previous paper that SiCW may have a minor histopathological effect on rat lung in the six months 3) . At this stage, the effects of the amount deposited and the biological half time on the histopathological change are not yet clear. We believe that it is important to find these effects. The relationship between the amount deposited and the biological half time and the histopathological change should be investigated continuously.
Conclusion
Wistar male rats were exposed to SiCW(length: 2.2 µm, diameter: 0.4 µm, MMAD: 2.5 µm) for 4 wk. The SiCW deposited in rat lungs was determined to be 0.6 mg by the X-ray diffraction method after the microwave ashing with acid. The apparent deposition fraction in the rat lungs was 4.8 ± 0.7 (%) in this experiment. The biological half time of deposited SiCW in rat lungs was 4.0 months. Deposition and clearance are important factors in the inhalation hazard of fibrous particles and should be monitored continuously.
